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2 OJOJJ SiSlic tutes

Johr *ealth Service (PHS) Act (1944)

;5 tion 351 -- Licensure of biological
€ tabllshments and products

| __;r_-_i-:_l--'-?'* , Drug, and Cosmetic Act (FDCA) (1938,
~ 1962)
e Interprets “biological products” to also be “drugs”

* EDCA applies to biological products, except no
drug application required
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— [ife z_l '@o oft Eederal Regulations (CER)
Sitgeglelo er E - Biologics

Jr)rLﬁO — General

J‘_m '601 Licensure

-

;; = _;-_:‘_Part 610 — Standards

.|.--—'_ e —y

s
o

= < part 312 — IND application

R
-.-' = - |_-
e -

-‘_~"'-' = Part 50 — Protection of Human Subjects

=

— * Part 56 — IRBs
® Part 58 — GLP for nonclinical lab studies (see Animal Rule)
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Criziric)ain Regulatory Responsi =~ i

iiEnster c_)jj CertéiﬁﬁBlologlcs

SIIE! 30, 2003; respon3|b|I|t|es for most
rnemo tlc piologics transferred from
OFFr o OND and OPS

g ;_.,____H 1, 2008, reorganization to ODEVI

_f©ctober 1, 2005, integration of
' "'_- therapeutlc proteins into OND review
offices/divisions

OTRR-Office of Therapeutics Research and Review, CBER
OND - Office of New Drugs, CDER; OPS-Office of Pharmaceutical Science, CDER
FR Notice of final rule March 24, 2005



SIBIOYICS transferred 1o

SV sHpElonalfantibodies for in-vive use
- Hrozejm ntended for therapeutlc use

",-—

- | nomodulators
. = (monvaccine and nonallergeneic products intended to treat

— —  disease By Inhibiting or modifying a preexisting immune
5‘-‘—;;*:'3_ ~ response)

-~ ® Growth factors, cytokines and monoclonal
- antibodies
— Intended to mobilize, stimulate , decrease or otherwise alter the
production of hematopoietic cells in vivo.
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eIt ar pre oducts
> Allefe Jer extracts

\n rJ rfv ns antivenins, venoms
==\ Fﬁﬁﬂ es
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—-*"Elood blood components, plasma derived
- products
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- ”Th]a COISO idation initiative was
Lrlelelf 'i'én to provide greater
SIONLL Inities to further develop and
. fﬁlna’[e scientific and regulatory

- activities between CBER and CDER... for
“:“;‘Jﬁuman drugs and biologics.”
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= :; Ciprofloxacin
— Doxycycllne/ Penicillin G procaine
——= Levofloxacin
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ADOLSE 30 20)0)0,

- errujﬂn {mal anthrax (post-exposure): To reduce the

JnrJrl=r Ge or progression of disease following exposure to

sollzed Bac/llus antfirac/s. Ciprofloxacin serum

| __ ncentratlons achieved in humans serve as a surrogate

= & endpoint reasonably likely to predict clinical benefit and provide

"_ =the pasis for this indication. (See also, INHALATIONAL ANTHRAX
‘-- - — ADDITIONAL INFORMATION).

e Adult 500 mg PO 12 h for 60 Days
- * or 400mg IV g12

— Pediatric:15 mg/kg PO per dose gl12h for 60 Days
® Or 10 mg/kg per dose 1V
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Clofailey ACTM =
%Jevrlnr orl rroumr IRiGHMALGRN

— 50 ,urr nicrobiall marketed since 1987

—r\ooro d e multiple indications

Sl -~ud|ng Infections involving reticuloendothelial
- hystem (macrophage/monocyte)

.
-
—* ‘

—.l-l""

'1II|®ns of human exposures

-._5;___ Safety for 60 days or longer in adults and
- pediatric patients (CF, etc)
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- Spe ile N0 r)'_r) mrIerJr
— v rre susceptlblllty ol B antfiracls

—C JJrJchl _pharmacology
_J_r'_& lan adult
. uman pediatric

~ = Non human primate

I'_—-n- =

3 i —_—
- e
_.-_:_:.-
e z_._—-—

— Non Auman primate study
-~ eFrjedlander 1993*

*Friedlander, A. M. et al., "Postexposure Prophylaxis Against Experimental
Inhalation Anthrax," Journal of Infectious Diseases, 167:1239-1243, 1993.
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\tIvJ,,er/(r ttEeNmeetnarItly 28] 2000

> Aclegefier a*~ safety fior adult and pedlatrlc up to 60
clelysi _';_-_
- rmu v extrapolated from NHP

=\ Teved under 21 CFR Subpart H, 314.510 (vs
= = ,-1 | CFR Subpart E, 601.41 for biologics)

— Eulfilled Phase 4 requirement with data from 2001
anthrax events

ll.l

'II
'\'1

http://www.fda.gov/cder/drug/infopage/cipro/
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http://www.fda.gov/cder/drug/infopage/cipro/

DOX 1E / Penlc‘ﬂlln € Pro
| .
S Alieadysapprovediforsanthrax
S j'c"e November 2, 2001 (p55679)

— ‘.’iption Drug Products; Doxyeycline and
Renicilin' G Procaine Administration for

Slnhalational Anthrax (Post-Exposure)

-

- flarifying that the currently approved

-ﬁ-'

e ——

"I. |% 15..'-

_ “indications for doxycycline and penicillin G

= procaine drug products include use in cases of

' Inhalational exposure to Bacillus anthracis
(the bacterium that causes anthrax).
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DEyy/cycline / Penicillin G Pro
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— Hroer dosmg regimens determined to be
elggie) rlate for these products for this use.

x@e ycycllne 100 mg bid for adults; 1 mg/lb (2.2
o J-_ﬁ-- g/kg) PO or IV for 60 days.

e .

== < Pen G procaine 1,200,000 units g12h in adults,

2 :=_-_-:_"'_'.__.

- 25,000 units/kg g12h in children

— Increased incidence of serum sickness-like reactions
associated with use of penicillin for more than 2 weeks.

!
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%Jevmg packground information
SN=(0) rrn microbial
— M alf (¢ Ted since 1996

_3_: Sl _ety iIn millions of adults, maximum 28 days
‘based on AWC studies

No safety data available for pediatric patients
= Efflcacy demonstrated in multiple indications

-—-—'-'
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— |l Vi rrc usceptlblllty

—C JJ__rf_reﬁ" pharmacology

-—ﬁ? 1 Auman primate

_-_.—- Rapld clearance of levofloxacin

| ~ _ Use of hollow fiber to model doses

e — Daily 15 mg/kg (0Oh), followed by 4 mg/kg (12h) x 30
" days

— Non human primate model

17
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J,_\Qgrg\ 0 '"c' rfr 0)] \G\" 0)2l i ’GG‘

— Effice ey hased on extrapolation: from: NHP
SISl part IH Surregate endpoint

| _ﬁmeﬁ mg gd x 60 days™

-—“@ eneugh for adult safety for 28 days,
;ilabellng reflects this information

p— - e *The safety of levofloxacin in adults for durations
=~ ofi therapy beyond 28 days has not been studied.

' Prolonged levofloxacin therapy in adults should
only be used when the benefit outweighs the risk

— No safety data for pediatric patients provided

http://www.fda.qgov/cder/drug/infopage/levaquin/default.htm
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http://www.fda.gov/cder/drug/infopage/levaquin/default.htm

_ %Iogic Products,
iIncluding

onoclonal antibodies
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5/0I0YIC Products J;"

3 Sjrn”rlfk@; Saa
— Talf 1ered PIIor framework (1aws,
iegs, guidances)

'i-l-

| E:rén_e statutes regulate both (e.g., FDCA)
45I\ID regulations apply to both
:; Effectlveness standard applies to both
= Labellng regulations apply to each

— Multiple guidances apply to both

_E.-
i

20



-
BIGIOUIC Products:

]

- Jmerengﬁ

=NEke J,f +approva| regulated by PHS Act
%r U -ement to show that product is “safe, pure, and

-'_— hcensure applies to product and manufacturing

o= -; = +..?'~ — establlshment

Specmc biologic regulations (21 CFR Part 600 ef seq.)
—— "'_ '_0 Manufacturing and facility requirements

= - e [jcensure application and review procedures
® Post-licensure reporting and regulation

21




éézﬁ'clonal Antibodies

- o
i
C

'-_;&E- *1:23 Consider in Manufacture and Testing of
= chonal Antibody Products for Human Use, CBER,

—

%_?E: February 28, 1997
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SREEIererclinical testine

— l\/lrlnurrtw e/characterization off mAb

BLIelict safety testing for serious/life-threatening
d'see_s__ 521 CFR 312.34

— Hrdcl |cal studies

ﬁérefﬂlnlcal pharmacology/toxicology, pK/pD
,_::"r Testlng of cross-reactivity of mAb

= ~— in vitro

e "-; - — In vivo animal safety

-~ — Microbiology

® |n vitro toxin neutralization

® |n vivo (see Animal Rule)
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Vionoclonall Antibodie

Hh SE! ’_I_,,
Cl] mfr ‘pharmacelogy: first in man

— [Dose setting
/ f“ ntlbody titers, antigen titers

——F ﬁnogenlc:lty

— :; '‘Monitor for development of HAMA, HACA, HAHA

—— B

- e Evaluate for clinical findings
- —IgE anaphylaxis (e.g., OKT3, Mylotarg)
— Infusion reactions (e.g., Rituxan)

— Serum sickness  (e.g., Remicade)

24
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Ve ontant egions; V=region SEqUENCE,
r]l]fﬂrlrj ALY EST RSt eIy CcosYlator

Mérnoe and/or frequency of administration,
clgsizle eae antilvedy

SRPAERL'S disease status, Immune status, and/or
Mr C haplotype

=—%_G C|f|C|ty of antibody, cell-surface or soluble

-‘_

— al t1gen fermation of IC with antigen

ﬁ—..
= » ,C@mplement activation by mAb, Fc receptor
pInding by antibody, inflammation and cytokine
release

*Clark, M “antibody humanization:” Review Immunology Today  21(8)397-402.
25
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INDRZ CER 312 lead| to licensing under 21 CER 600

Prizise 3, morlrgluva clipfcal siteligssierio Stdeloie
aporov J NpIeS of approved mADL products

mat0|d arthritis: Remicade, Humira
__ﬁ.__a. Xolair
_ ;”T splantation: Simulect, OKT3, Zenapax
"Multiple sclerosis: Tysabri
.;;:.'?.—"'_ Crohns disease: Remicade
e NHL Rituxan, Bexxar
-_:_ e CML: Campath
3 - ® Colon cancer: Avastin, Erbitux
® Breast cancer: Herceptin
e RSV Synagis (Infectious disease)

_-_':_"_',._-
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o Jr”dwm\. _ s’ Hepatotoxicity
EEnuberc SIS s PMIL

- Jfusios fl’eaCUOﬂS * CPA, sudden death

r\ryre Jéms e \Wound healing

= -morfhage complications

%Eytopenlas ® Tumor lysis syndrome

e

- e Sayere cutaneous
reactions
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.—meumr pathogens
AGENtS % *Bloterrorlsm
— AN rrrﬁ»—

_—__Eé :-G j’_j '

;...._.,—E_ _Tularemia

?_' =1

= When human studies are not ethical or
feasible

28



EVIdENCE NEEtEd tordemonstre
Sliecuveness of New: Drugs (or Biologics)
WHER htman efficacy studies are not

R
e L

- ethical or feasible

— -- ; [Animal Rule]*

- *FR May 31, 2002 p37988
Final Rule effective July 1, 2002

29



Animal Rule

= e
Approval ofi Bicle ‘Rreducts When
Jmcal oI Feasible A

icécy Studies

-

P

i@ IS a reasonably well-understood pathophyS|oIog|caI
sm of the toxicity of the substance and its prevention or
anr-:: ‘reduction by the product;

) r_'nw ect IS demonstrated in more than one animal species

cted! to react with a response predictive for humans, unless the
t iIsidemonstrated in a single animal species that represents a
_ICIentIy well-characterized animal model for predicting the response
rﬁ'humans

%-‘:—'-‘L—‘*—' (3) The animal study endpoint is clearly related to the desired benefit in

= _--r
= Y
—

—

~—— — humans, generally the enhancement of survival or prevention of major
- morbidity; and

— (4) The data or information on the kinetics and pharmacodynamics of
the product or other relevant data or information, in animals and
humans, allows selection of an effective dose in humans

*FR May 31, 2002 p37988; Final Rule effective July 1, 2002
30
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b Apprioval of Biological Rroducts V
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'\re Neje rrmggnJ or ee 1510)]e "

—

Human Efficacy

imarks tlng studies
\oorovrﬁ ithi restrictions to safe use

- é;} |str|but|on restricted to certain facilities or health care
-~ ractltloners with special training or experience;

- —I-

e *(11) Distribution conditioned on the performance of specified

e ——

= medical procedures, including medical follow up; and

-~ e (iii) Distribution conditioned on specified recordkeeping
- requirements.

— Information to be provided to patient recipients

=

*FR May 31, 2002 p37988; Final Rule effective July 1, 2002
31



——

-

Agiiial Rule .

e mrn,.écm acided tol eliminate the requirement
irJel oron cts would be expected to provide
MEANING fiull therapeutic benefits’ to patients over
,,m o treatments

= Anthrax 2001 events indicate need for wide range of

e :__.-

J__:.“ﬁerapeutlc options

——

S — e — i ——

- — Allergies and other adverse events

— —Avallablllty
— [Resistance]
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VieHecional-Antibodie

2> ArlifrEll ﬁ- Oy

— ‘ol valuatlon off products In not addressed under
tlis ru 3’
Dcts evaluated for effectiveness under subpart |
tpart 314 and subpart H of 601 will be evaluated
| 5-3-.:::3 — r'safety under preexisting requirements for
| establlshmg the safety of new drug and biologic
_‘f‘-: sz*-*—products -
* Human volunteers

® Some data (interaction between toxic substance and
product) may not be available

33
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- Jmorrrs,. nLirem puklich ava UICES

SnmT mADb(ETH= -204) 1o PA, Infection and

Jmml |t_y 2005; 73(2):795-802 (Elusys)

' p6lymer binds PA in vitro, presented at 5%
| JrrEJ jational conference on anthrax, Nice, France
: usys)
_:;“ABthraxTM (PAmAD) fully human mAb against PA in
5: "'_-'* ~ Phase 1 study in healthy volunteers, CID 2005;41:12-
-~ 20. (HGS)

- — Valortim™ humanized ab to PA, presented at IDSA

(Medarex and PharmAthene)

cl0)]=
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= Ee Kozlowski
~ = William Tauber
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"Questions?

- e
m— = e

White Oak Office Building 22
10903 New Hampshire Avenue, Silver Spring, MD 20993
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